SUMMARY There is significant evidence for genetic and phenotypic heterogeneity in X linked retinitis pigmentosa (XLRP). We have studied the linkage of XLRP in four Irish families to a number of polymorphic DNA markers. We report linkage between the DXS7 (L1-28) locus and the XLRP locus (Z=3-445, 0=0-00). Combined with the previously published data on British and Danish families, the genetic distance between the DXS7 and XLRP loci is now estimated at 5 cM with a maximum lod score of 13-026 and a 1-lod confidence interval of 075 to 9-5 cM. Linkage was also observed between 754 and XLRP (Z=3-41, 0=0-00) and between pERT87 and XLRP (Z=1*37, 0=0.1). The heterogeneity of XLRP is discussed in relation to these observations. 
Retinitis pigmentosa (RP) is a group of heterogeneous disorders involving progressive night blindness, field restriction, and eventual blindness. The frequency of the X linked subtype (XLRP) is estimated at 1 to 2/15 000 representing 14 to 22% of the hereditary forms. 1- 3 Linkage between XLRP and the polymorphic DNA marker L1-28 (DXS7) on the short arm of the X chromosome (Xil1l0-11-3) was established by Bhattacharya et al. The genetic distance between the DXS7 marker and the XLRP locus was estimated at 3 cM with a 95% confidence interval of 0 to 15 cM. Subsequent studies have confirmed this linkage,5 6 though there is significant evidence of genetic heterogeneity from both genetic and clinical observations.7 8 In view of this suspected heterogeneity it is important to map XLRP in other populations, both to test the possibility of heterogeneity and as a prerequisite to genetic counselling.
We have analysed the inheritance of XLRP in the Irish population by compiling linkage data on Irish families using a number of polymorphic DNA observations are similar to previous data,4 and in so tightly linked to DMD. this population imply that 37-5% of families will be We analysed linkage between XLRP and informative with this probe. With L1-28 we obtained pERT87. Two sets of pERT87 alleles were used to a maximum lqd score of 3-445 at 0 cM with a 1-lod increase the amount of information. These were the confidence interval of 0 to 15 5 cM (table 1) . This pERT87-8 alleles (2-2 kb and 4-4 kb at frequencies map position is similar to that found in the studies of of 0-4 and 0.6) and the pERT87 1 alleles (7 5 kb and Bhattacharya et a14 and Friedrich et al.6
8-7 kb at frequencies of 0-28 and 0-72). We found For the 754 marker the frequency of the 9 kb and maximum lod scores of 1 37 and 1-2, both at 10 cM, 11 kb alleles in the normal population was found to with confidence intervals of 0 to 41 cM and 0 to be (0.35) and (0.65), respectively. The maximum 44 cM for pERT87-8 and pERT87-1, respectively lod score was 3-41 at 0 cM with a 1-lod confidence (table 2) . Although not definitive, these data interval of 0 to 16 cM (table 2) . Probe 754 has been indicate that the locus defined by pERT87 is likely localised to the region Xp1 13-Xp21 by hybridisa-to be further from the XLRP locus than either LI 28 tion to a somatic cell panel'3 and further localised to or 754. This is consistent with earlier data which Xp21-2 as a result of its absence in a male DMD show that pERT87 maps close to the DMD locus,' I patient with a deletion in this region" (table 3, (figure). 3 ). This assignment of XLRP as closely linked to L1-28 was supported by a study on a Danish family by Freidrich et al.6 They obtained a maximum lod score of 1-892 at 6 cM (tables 1 and 3). In our study of XLRP in four Irish families, L1-28 and XLRP were linked with an overall maximum lod score of 3-445 at 0 cM and a 1-lod confidence interval of 0 to 15 5 cM. Since the British, Irish, and Danish data seem to be in agreement, we may combine them, giving a maximum lod score of 13-026 at 2 5 cM with a 1-lod confidence interval of 0-75 to 9-5 cM (table 1A) .
A location for the XLRP locus further from L1*28 was suggested by two sets of linkage data (tables 1 and 3). Mukai 5 The data add to those needed to reach a conclusion as to whether XLRP is genetically heterogeneous. This is essential before polymorphic DNA probes can be used in genetic counselling.
